Filtering variants 167 We only considered minor variants that were identified at positions with at least a read 168 coverage of 200 and reported by three or more minority variant callers. Minor variants 169 with frequencies below 1% were discarded as well as minor variants whose positions 170 coincided with primer regions. Where D is a similarity pairwise distance metric for any two samples. The samples 195 were stratified, and the distances plotted based on whether the comparisons were 196 within or between household memberships.
197
To assess the significance of differences in typical L1-norm distances observed within 198 and between household groups, we estimated the difference in mean and standard 199 deviation between the two groups as parameters using a regression model 200 implemented in a Bayesian context to capture the uncertainty in mean and standard 201 deviation given a skewed distribution.
202
+3~( , +3 , +3 ) 203 Where i is the i th datum and k indicates the k th group. yik are draws from a t-distribution 204 with normality parameter n, mean µik and standard deviation sik for datum i in group k 205 We fitted this model using a Bayesian HMC approach using the BRMS package 206 (Bürkner 2017) and Stan (Carpenter et al. 2016) . By assuming a t-distribution we 207 minimized the effect of the outliers while estimating the mean and standard deviation 208 of the genetic distances.
209
Transmission tree model using shared variants 210 A conservative minority variants frequency was used to identify variant positions in 211 each sample, and we discarded variants shared by more than 10 hosts, which 212 appeared empirically to be outliers, and would be uninformative of transmission ). We discarded variant positions that were shared by more than 10 individuals, 219 as well as samples with more than 20 variant positions. We described the shared 220 variants at the sample and individual (host) levels. In the latter case, any shared
variants observed between any of the samples collected from two individuals were 222 considered an inter-host link.
223

Results
224
Intra-host diversity of RSV-A viruses 225 We assessed the distribution of minority variants across all RSV-A samples at different 226 levels of concordance ( Figure 1A) . Minor variants were distributed across the entire 227 genome ( Figure 1C ). We observed that some positions in the M, G, F, M2-1 and L 228 genes showed higher frequencies relative to the rest of the genes. The NS1 and NS2 229 did not show minor variants occurring at high frequency. The NS1 region was difficult 230 to sequence fully in majority of the samples (Figure1 B and C) . The number of minor 231 variants occurring at high frequencies were notable in G, M2-1 and M2-2 gene 232 segments in addition to the L-gene ( Figure 1B) . The overall distribution of minority 233 variants across the genome and from all the analysed samples is illustrated in Figure   234 1C. The uneven coverage was largely due to the amplicon-based amplification method 235 of the genome. 236 We were interested in understanding the pattern of within host diversity among 237 individuals in different age categories (less than 2 years, 2 to 5 years and above 5 238 years). We explored correlation between mean diversity (Shannon entropy) per was no relationship between the diversity and days since first sample. We fitted a 242 second model to account for age structure and we observed a positive linear 243 relationship between mean Shannon's entropy and time in samples collected from 244 younger individuals (< 2 years) ( Figure 1D ).
245
Results from a recent study (Agoti et al. 2017 ) and that utilised the same dataset,
246
showed household level clustering of consensus sequences. To test whether within 247 host minority variant diversity was useful for describing within and between house 248 diversity, we carried out a pairwise diversity assessment using the L1-norm distance 249 between sample pairs ( Figure 1E ). We estimated the difference in within-household 250 and between-household mean using a linear model to estimate the difference in mean 251 denoted as ß1 between the within-household (µ1) and between-household (µ2) groups 252 (Table 1) . decreased. Overall, they present a stochastic picture of diversity that is difficult to tease 257 out given the number of samples versus the number of potential confounders. data. We did this by quantifying the minority variant population of each RSV-A positive 378 sample and explored the application of shared within-host diversity in providing 379 additional resolution to understand who infects whom. We profiled the distribution of 380 minority variants across the RSV genome and showed that intra-host diversity is non-381 uniform. The data suggests that minority variants in RSV genomes occurs at low 382 frequency ( Figure 1B and C). The G-gene, the M1-2 and the L gene including the non-383 coding regions of the genome appear to be more amiable to low frequency variation.
258
Application of shared minority variants to infer transmission patterns of RSV
384
Furthermore, pairwise genetic diversity from samples collected from the same 385 household was lower compared to individuals from different households ( Figure 1E ).
386
To infer putative transmission pathways, we argue that that RSV diversity is 387 transmissible and that in order for variants to be useful to explore transmission routes, 388 the bottleneck cannot be strict. Evidence that it may not be strict is indirectly supported 389 by studies that have showed that RSV is very contagious and spread via contact and 390 large droplets over short distance (Hall 1983 ) and that the virus can persist on surfaces Our approach is not without limitations, first, quantification of minority variant 411 population is dependent on the quality of the clinical sample, the errors introduced by 412 sample handling, the sequencing process and the minority variant detection algorithm. 413 We utilised a concordance based approach for detecting and quantifying minor were separated by more than two SNPs.
